Pisum sativum L. var. Alaska (pea).
The calcium-binding protein calmodulin.
The original clone was isolated from a cDNA expression library, hgtl 1, constructed using poly(A)+ RNA derived from aged, wounded pea epicotyls (Liu, 1990) . The library was screened with an Arabidopsis calmodulin cDNA probe (CAL1; Braam and Davis, 1990) , provided by Janet Braam. The insert sequence within the EcoRl site of the h g t l l clone was amplified by PCR using oligonucleotide primers to the flanking regions of the EcoRl site and Pfu DNA polymerase (Stratagene). The PCR reaction was performed in an M.J. Research (Watertown, M A ) Programmable Thermal Controller (model PTC-150) for 25 cycles (92"C, 0.75 min of denaturation; 5 5 T , 0.75 min of annealing; 72'C, 2.25 min of extension) following a precycling 4.25-min, 92°C denaturation. A final extension of 5 min succeeded the last cycle. The PCR products were then directly subcloned into pCR-Script SK(+). Plasmid dsDNA was then sequenced by the University of Nebraska-Lincoln Center for Biotechnology DNA Sequencing Facility using a modified dideoxy method (Brumbaugh et al., 1988) .
Method of Identification:
Similarity of the nucleotide and deduced amino acid sequences to calmodulin from other plants was determined by a BLAST (Altschul et al., 1990) e-mail server search. Further analyses were performed using the MOTIF e-mail server and the Cenetics Computer Group genetics analysis package. Features of the cDNA Sequence:
The full-length calmodulin cDNA is 757 bp in length. The coding region begins at nucleotide 70 and terminates at residue 519. A 66-base poly(A) tail begins at nucleotide 692. The coding sequence has 66-88% identity with other higher plant cal modul ins.
Characteristics of the Deduced Amino Acid Sequence:
46.2% G + C in the coding region. Smith et al. Plant Physiol. Vol. 108, 1995 Severa1 clones were isolated from a hgtll library using an Arubidopsis calmodulin cDNA probe, kindly provided by Janet Braam. Insert sequences from these phage clones were excised with EcoRI and subcloned into the plasmid vector pBluescript SK( +). When these constructs were sequenced we obtained incomplete calmodulin sequences that appeared to terminate at an EcoRI site in the calmodulin-coding region. To avoid subcloning using EcoRI, DNA from the original phage clones was amplified by PCR using oligomers that flanked the EcoRI site. The PCR product was directly subcloned into pCR-Script SK( +). Subsequently, we obtained clones that contained partia1 and full-length calmodulin message. A11 clones were analyzed using the BLAST (Altschul et al., 1990) and MOTIF (A. Ogiwara, unpublished data) e-mail servers and Genetics Computer Group genetics analysis package. One full-length clone, designated pCRAW22 (Table I) , contains a 69-bp 5' sequence, a coding region of 450 bp (including the termination codon), and a 238-bp 3' sequence [including a 66-bp poly(A) tail]. An EcoRI recognition site sequence is located at nucleotide position 421 of the coding sequence, as indicated by our previous observations. The coding region exhibits 66 to 88% identity at the nucleotide level, but the encoded protein sequence exhibits >98% identity at the amino acid level with most other higher plant calmodulins. The polypeptide has an acidic pl (3.95) and a molecular mass of approximately 17 kD (16,847 D), which are common characteristics of other calmodulins. Of the 20 calmodulin cDNAs that we have sequenced, 18 were identical with the one described here, and these apparently represent the most abundant member of the calmodulin gene family.
